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INTRODUCTION

The commercial trawl shrimp fishery in the Cook Inlet Management
Area (5) began with intermit~ent harvests in the 1950's and early
1980's. but the small catches did not accurately reflec~ the size
of the sto~ in the area. In the late 1980' s trawl catches
reached the five million pound level seasonally and remained near·
that level through the early 1980's (Table 1). More recently,
the commercial fishery has been closed since the fall of 1986 due
to low abundance levels. Pink shrimp (Pandalus borealis) have
historically made up the bulk of the commercial catch, wi'th
sidestripes (Pandalopsis dispar) seasonally making up a lower but
still significant portion of the catch. Humpy shrimp (Pandalus
goniurus) have at times comprised up to 50 percent of the annual
commercial harvest, but this species appears to undergo 'the most
erratic population fluctuations and their contribution to the
mos't recent fisheries have been minor. Finally, coons~ripes (P.
hypsinotus) have consis~en~ly made up approximately five percent
of the harvest. Effo~ has varied from a low of one vessel
during 1968 to a high of 23 in 1981.

Trawl shrimp population abundance index surveys have been
conduc~ed by the Depa~ment in the Southern District once each
year (May) from 1911 through 1915 and twice annually (May and
Oc~ober) since then. Results of the surveys have been used to
monitor stock status and establish harvest guidelines for each of
the three regulatory .sub-seasons (summer, fall, and winter)
durina the fishing year. During the spring of 1988, the number
of s~ations east of Homer Spit was increased over previous. years
since this had become the major area of shrimp occurrence.
Expanding ~he number of stations in this area also increases the
statistical accuracy of the survey estimate of abundance .

MEl'BODS

The spring 1989 trawl index survey was conducted aboard the state
research vessel PANDALUS from May 10 through 12 and May 15
through 19, utilizing a 61-foot NMFS-designed net. This
pa~icular style of net. used in the surveys since 1975, replaced
a S6-foot Nordby trawl net with assumed 50 percent ne~ efficiency
utilized during surveys conduc~ed between 1911 through 1974.
Based on side-by-side comparisons with the old net, the newer
NMFS net has 100 percen~ assumed net efficiency.

Individual one nautical mile tows were made in systematically
selected one-square mile sta~ions throughout Kachemak Bay. Tutka
Bay, and Sadie Cove. In recent years. to reduce the potential of
net damage, one-half mile tows were utilized in sta~ions west of
Homer Spit which have had a recent history of no shrimp catch. If
tows in the one-half mile stations indica~e presence of shrimp,
the tow is repeated with a length increase to the stan~~;4

distance of one mile.

1
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Opon completion of each tow, the total catch was weighed to the
nearest two pounds usi..nc a <1i.gi:tu elec'tronic hanging scale and
subsequently dumped on the rear deck. Two random subsamples of
approximately 10, 000 SZ-aDl5 each were collected from. individual
tows of five hundred pounds or more; for- catches of less t.han
f1.ve hundred pounds, one such subsample· was· collect.ed. Each
bucket. subsample was then separat.ed 01' fish (which include
f1ntish, shellfish, and any misceJ.laneous debris) and shrimp, and
each of these 1ir0Ups was wei~ed to obtain percentages of t.he
t.ot.al cat.ch. A 2,500 6t%'aDl subsample was randomly selected from
t.he shrimp in the ori~ 10,000 n"am subsample and separated by
species , with each species weiahed separately for species
composition. In addition, smaLL quant.ities of shrimp from the
subsample were labelled and ret.ained. for later length frequency
analysis in the laboratory'. In t.he case of pink shrimp, which
aenerally comprise the hiahest percentage of each s~p

subsample, a quantity of approximat.ely 350 t.o 400 grams is
retained. from. each station. For the other species, normally all
individuals are retained since t.hey usually amount. t.o a
relatively small number of shrimp per stat.ion subsample. For
those· catches which contained no shri.mp t &. basket sample of
approximately 15, 000 to 25. 000 POaDl5 was collected in an att.empt
t.o better identify' and enumerate the species composition of t.he
fish.

Rl£STlLTS

A t.o1:al of 31 succ:essful "tows in trad1t.ional station5 only
yielded an overall average cat.ch of 90.5 pounds of Pandalid
shrimp per one· nau"tical mile tow (Table 2) . For comparative
purposes, when t.he eight newly added stat.ions east of Bomer Spit
are included in the calcula'tions. the averaae catch of shrimp in
all stat.ions amOUD:ted t.o 119.5 pound8 per nautical mile. These
ficures do not. include any ca'tch data from. the Tutka Bay/Sadi.e
Cove areas since 'those areas are closed to commercial trawling.
A t.ow was made in one t.radit.ional station at the mouth of Halibu1:.
Cove but no weiahts were taken because part of the net' 8 cod end
had partially pulled t.hro~ the chaffins gear. This tow was not.
repeat.ed because of t.he difficult.y t.ow±Dg 'there without resultant
net damage, t.herefore t.his stat.ion was not utilized for
calculations.

Two one-half mile tows in each of t.WO adjacent. stations west of
Homer Spit, combined into a single full mile tow. resulted in the
capture of a significant amount of king crab alona with a
subst.antial quant.ity of bryozoans. In an attempt to reduce the
injury and mortality t.o the king crab, the t.ow was released
overboard wi'thQu"t any weighing. Once again, neither tow was
utilized for calculations.
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The average catches of Pandalid shrimp per nautical mile by
respective area were 342.8 pounds per tow east of the Bomer Spit
(traditional stations only), 287.4 pounds per tow east of the
Bomer Spit (all stations combined), 2.7 pounds per tow west of
the Spit. and 508.0 pounds per tow in Tutka.BaY/Sadie Cove (Table
3). The abundance index estimate for the Southern District based
on the results of the spring 1989 survey for the traditional·
statio~ only ranged from 0.5 to 2.5 million pounds with a
midpoint of 1.5 million pounds. Calculating in the non
traditional stations east of the Spit, the abundance index
midpoint estimate is 2.0 million pounds,. with a range of 0.8 to
3.2 million pounds. Formulas and explanations used to calculate
the midpoint estimate and range are shown in Appendix Table 1.

Shrimp species composition is presented in Table 4. As expected
pinks dominated the catches at 94.3 percen~. Humpies comprised
1.4 percent of the catches, while sidestripes contributed only
2.0 percent of the total, the lowest percentage in the history of
the spring survey. Coonstripes contributed onlY 1.4 percent to
the catches. Incidence of "other" shrimp. such as Crangon sp.
and Eualis sp. was approximately ~.9 percent. Preliminary
average counts per pound for pink shrimp in the traditional
stations east of the Homer Spit were 198 and 121. respectively,
for the closed commercial waters north and northeast of Glacier
Spit and the open commercial· waters south and west of Glacier
Spit (Table 5). West of Homer Spit, the average pink. shrimp
count per pound was 85 for the eight stations from which samples
were obtained.

The largest catches of Pandalid·shrimp in the survey once again
occurred in the most northeasterly stations (Figure 1), with the

.- largest being 1.714 pounds from a non-traditional station
approximately 1.0 mile due west of Bear Cove (Table 6). Although
dominated by pinks (8a percent), this particular s"tation
contained the highest percentage of humpy shrimp, at 10 percent.
of any of the stations surveyed. Fourteen stations had a zero
catch of shrimp, all west of Homer Spit. The catch from the
single tow in Tut.ka Bay totalled 597 pounds, 92 percent. of which
was pinks and only 4 percent coonstripes.

Percent.ages of fish in the catches in the traditional stations
only were 38.9 percent for the area east of the Homer Spit and
99.6 percent west of the spit (Table 7). The former figure is
only slightly less than the record high of the previous spring
survey. The two largest single station catches of fish occurred
1'4 and 2 miles due west. of Hesketh Island. west of Bomer Spit,
totalli~ 2.900 and 2,700 pounds. respectively. The larger of
the two catches contained over 70 percent pollock. weighing
approximately 0.5 pounds each, and nearly 20 percent flathead
sole. The smaller of the two contained over 90 percent pollock
of a similar size. Two other stations west of the Spit ha~~ 4
fish catch in excess of 1,000 pounds, also containing mostly

3

ACE 6232135



~ .. .

.. - -'. _.. -- ---- ... -------- ---_...__._._--- .._-- - .---_.

pollock. The pollock a~ one of' these s~a~ions, approxima~el~ 2.5
mi.les northwes~ of Yukon Island, weighed sliah'tly IIlOre 'than one
pound each.

One sta~ion eu't of 'the Spit.. approximately 2.• a miles northeast
of 1:he Remer ha.rbor. had a fish catch of nearly 1,800 pounds,
consistinC mos1:l~ of Tanner crab and kelp I shells, and. debris. In.
Tutka Bay, 'the s~le tow contained 900 pounds of fish, most of
which was her1"ing 'tha't were- later identified b~ a finfish
b101oCis't as be~ two years old.

The most commonly occurring fish species throughout the survey
were flathead sole (HiPPQ91o$soides .lassodon), pollock (Th.ragra
~halco9r•••• ), and Pacific cod (Gadus .acroc.phalus). In terms
of total weian;; , pollock represented 'the larges't portion of the
fish ca~ches wes't of the Bomer Spit, followed by flathead sole
and PacUic cod (Table· 8). Eas't of the spit, kelp, shells,
rocks, and other debris (all lumped together as one category)
contributed the mos't wei~'t 'to the "fish'· ca'tegory, followed by
Tanner crab (Chionoc.t.s bairdi) and flathead. sole.

Gross stomach analysis was made on Pacific cod throuahout the
survey in random fashion. As a general rule, cod in the most. .
northeasterly portion of ltachemak Bay were feeding heaVily on
Panda1:1.d shrimp and. some fish. Southwest from here, the
percentaaes of shrimp in the stomach eon~ents decreased while the
fish and Tanner crab percentages increased. Weat of Homer Spi't,
stomachs con"tained IIlOstly fish and/or- Tanner- crab. Fewer pollock
stomachs were analyzed, with "this species feeding primarily on
either euaphaasids or' shrimp larvae (pos-itive iden'tifica,i:ion
unknown) •

DISCUSSION

The average ca,~ehes of shrimp during the spring survey of 1989
from ~he area eas;:; of Bomer Spit and from Tutka Bay/Sadie Cove
are decreases from the previous fall survey. and all areas
experienced s1anificant decreases from i:he 1988 spr~g survey.
The resuli:ina abundance midpaini: estimai:e of 1.5 million pounds
is the lowes't. midpoint. in the history of the survey program.
Exa mi Da,t:1.on of Figure 1 shows that the majority of the shrimp
caught in the survey were from four stations located in the
closed commercial area north and east of Glacier Sp1't., with an
average of 990 pounds of Pandalid shrimp caught per station.
Fish ca~ches in these s~a'tions averaged 279 pounds per tow, The
average shrimp catch in the ten successful tows made wes't. and
south of Glacier Spit. the open commercial area, was only 22
pounds, while fish averaged 313 pounds per tow. Average catches
of shrimp wes't. of Homer Spit were once again verY poor. similar
to recent years' surveys. Fish catches were also very high west
of the Spit, with an average of 811 pounds per tow.
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Count per pound data collected in the field suggests that the
pink shrimp found in the closed commercial area are predominantly
juveniles and males, supporting' the "nursery" or rearing area
theory used to justify this closed area. However, the shrimp
here were larger than in previous spring surveys, perhaps
suggesting that there were fewer of the very small, juvenile
shrimp. The open commercial area counts per pound suggest that
shrimp in this area are primarily transitionals and females, but
catches in this area were extremely small and oontained high
percentages of fish. West of the Spit the small counts indioate
mostly transitionals and females.

Shrimp survival and reproductive success appear to have been poor
over the past year. Relatively few of the very small, juvenile
shrimp were encountered i~ field observations during the survey.
Numbers of pink shrimp females still appear to be relatively low,
and the pink shrimp have not expanded significantly into the open
commercial area east of Homer Spit, a traditional area of
formerly high commercial harvest. Incidence of fish species also
remains extremely high.

Current environmental factors seem to be the primary element
i~luencing the pink shrimp stocks i~ Kachemak Bay. Gross
stomach analysis of Pacific cod during the survey indicates a
high predation level by this species on shrimp, also contributing
to the suppression of' the shrimp stocks. The Department has no
control over these factors but can control the additional factor
of fishing mortality. Enhancing shrimp reproduotive sucoess and
survival could be accomplished by continuing to eliminate fishing
mortality and reducing predation levels.

5
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Table 1. IUstorioal trawl shrin.p oatohes by auidel!ne harve~t level for the Kaohemak
Bay trawl shrimp fishery in tho Cook Inlet Hanasement Area (H),

NUMBER or OATeD <lbsl .
SEASON VESSEfJS JUN 1-0CT 31 NOY 1...MAR 31 ArB I-HAY al TOTAL

1969-10· 7 1,289,656 1,692,854 889,330 3,811,840
1910-71- 3 3,211.924 2,016,228 617,836 6,906,988
1911-12· 1 2,618.630 1,761.569 140,101 .,520.906
1912-13· 10 2,172,422 2,109,860 .•• 882,082
1973-7411 13 2,602,164 2,323,180 •• 825.934
1974-76 4 2,612,764 2,619,148 1),031,912 I ",

1975-16 • 1,991,563 ·a,421,466 4,4l9,Ol9 I·
1916-11 6 2,646.886 2,453,101 .,098.986
1971-78 7 2,490,969 2.546,977 5,037,946 i <. :l
1918-79 6 2.962,133 3,060,066 6.012.199 I ;

I;
JU1, i-elF 30 OCT i-DEC 31 .1M. I-HAB 3~

j. :.,. :
I '

0\ l "
1979-80 ., 2.013,298 2.062,846 1,731.483 5,791,421

,
i. :.~ ,

1980-81 16 1,780,298 2,691,"46 1,104,'106 6,117.129
, ..:!1981-82 23 1.614.868 1.686,781 1,893.850 4.995,499

1982-83 16 998,622 1.012,388 .,009,867 3,020.767 ! . .'
1983-84 10 CLOSED CLOSIED 625,508 . 526,508 " ,':

1984-86 10 519,661 528,606 518,629 1,688.686 ,
1986-86 5 488,606 261.782 603,340 1,249.128
1986-87 3 604,206 CLOSED CLOSED 604,206
1987-88 0 CLOSED CLOSED CLOSED 0
1988-89 0 CLOSED CLOSED CLOSED °

·Catches listed tor oomparative purpoa6S by seasons established in 1973.
-June 1 - October 31 and Nov6mbe~ 1 - March 31 seasons with respectiv~ auldelines
established.
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Table 2. "Abundance index estimates of , commercial species of Pandalid
. :"shrimp "(mi.llio~ .of 'pounds) u··-the' Souihern Distri~-t (Kachemak'

Bay) , by sampling period and year, based on pounds of shrimp
cauaht per" one nautical mile -tow.

MEAN NUMBER "ABUNDANCE
CATCH OF " INDEX

MONTS YEAR ( lOs/tow) STATIONS ERROR CMill. of lb!! (Mill . QT 1b:L)

SPRING
May 1971 130.r 56 20.0 3.7 3.0 to 4.5
May 1972 271.1- 66 35.5 7.7 5.0 to 10.5
May 1973 592. S- 59 27.8 16.9 12.2 to 21.6
Jun 1974 476.6- 30 22.8 13.6 10.5 to 15.7
May 1975 1,136.9- 37 21.9 16.2 11. 7 to 20.7
May 1976 541.3 36 28.3 7.7 5.5 to 9.9
Jun. 1971 407.9 40 17.1 5.8 4.8 to 6.6
May 1978 810.9 36 25.2 11.5 8.6 to 14.5
May 1979 743.7 41 20.9 10.6 8.4 to 12.8
May 1980 513.7 39 19.5 7.3 5.9 to 8.7
May 1981 486.1 31 18.4 6.9 5.6 to 8.2
May 1982 306.8 38 21.8 4.4 3.4 to 5.3
May 1983 204.0 37 24.8 2.9 2.2 to 3.6
May 1984 282.3 34 34.2 4.1 3.0 to 5.2
May 1985, 197.5 34 39.7 3.2 1.9 to 4.5
MaJ' 1986 151.2 34 50.9 2.6 1.3 to 4.0
May 1987 178.8 34 45.2 3.0 1.6 to 4.3
May 1988 247.5 33, 45.0 4.1 2.3 to 6.0

. May 1989 90.5 31 65.9 1.5 0.5 to 2.5

~
Oct 1976 119.8 33 21.6 10.3 8.0 to 12.5
Nov 1917 738.1 36 28.9 10.5 7.5 to 13.5
Oct· " .1978 1.160.3 32 . 25.5 16.5 12.3 to 20.7
Oct 1979 1,133.3 32 23.3 16.1 12.4 to 19.9
Oct 1980 1,689.4 37 19.3 24.1 19.4 to 28.7
Oct 1981 604.8 35 26.9 7.9 5.8 to 10.0
Oct 1982 519.2 36 26.3 7.4 5.4 to 9.3
Oct 1983 481.3 36 36.6 6.9 4.9 to 8.8
Oct 1984 531.9 35 26.3 1.6 6.1 to 9.1
Oct 1985 284.9 34 32.0 4.1 2.8 to 5.4
5ep 1986 154.0 34 . 37.9 2.6 1.6 to 3.6

Sep/Oct 1981 221.0 34 66.1 3.8 1.3 to 6.3
Nov 1988 152.3 28 64.8 2.5 0.9 to 4.2

-S6' Nordby net, 50% assumed net efficiency.
-From this survey to present, a 61' NMF5 net with 100~

assumed net efficiency has been used.

i
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Table 3. Mean catch of Pandalid shrimp in pounds per one
nautical mile tow, by ax-ea, by period, and by year,
captured durina trawl shrimp index surveys in the
Southern Dis"tric1: (Kachemak Bay) of the Cook Inlet
Management Area (EI).

- ..=.- -..:,. ..-

Mo!tth
MEAN CATCB or PANPALID SBRIMf (lbs/towl

Waat 0: Spit iast 0: Spit Tutka/SadieA'

SPRING

May
May
Hay
Jun
May
May
Jun
May
May
May
May
May
May
May
May
May
May
~
May

1971
197~
197'S
1974
1975
1978
1977
1978
1979
1980
1981
1982
1983
1984
1985
1985
1981
1988
1989

12S.5
3S6.9
759.2
492.1

1,250.0
419.6
317.8
149.5
788.0
488.1
454.5
2S8.8

97.2
56.0

2. S·
2.0·

24.0·
39. r··
2.7

69.3
75.7

156.1
211.2
660.0
802.0
678.7

1,175.7
633.9
539.2
584.1
413.3
536.2
910.0
830.4
588.4
609.0
898.9
342.8

1,492.3
452.0

1,830.8
1,179.8
2,027.0
1,102.9

714.3
2,OOS.oil

508.0

·The Tutka/Sadie area was not surveyed prior to 1981.
-Nordby trawl net (66' ground rope, 53' head rop., 60'
tickler cha~) with 50% assumed net efficiency.

-From this survey to present, a 61' NMFS net with 100%
assumed net efficiency has been used.

·EX'tremely small shrimp catches (less than 10% of total)
were not processed for actual weight and are referred to as
"trace shrimp", and are considered zero for calculations.

-Only 2 of the 3 tows in Sadie Cove included.
·Only one tow in Sadie Cove made and its weight was

estimated due to a malfunctionina electronic scale.

8
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Table 3. page 2 of 2

MEAN CATCH OF PANPALID SHRIMP (ibs/tow)
Month Year West of Spit East of Spit Tutka/Sadie&

IALL

Oct 1976 574.7 1,127.0
Nov 1977 695.6 456.6
Oct 1978 1,310.2 626.0
Oct 1979 1,263.7 805.6
Oct 1980 1,764.4 1,456.2
Oct 1981 626.6 541.9 734.0
Oct 1982 303.4 1,274.4 1,309.5
Oct 1983 48.1 1,607.6 3,492.3
Oct 1984 305.1 1,185.5 2,741.0
Oct 1985 88.8 829.8 876.9
Sep 1986 18.0· 518.9 1,188·.9
Sep/Oct 1987 2.0· 852.0 667.7
Nov 1988 1. 3- 411.0 597.5c

"The Tutka/Sadie area was not surveyed prior to 1981.
~Extremely small shrimp catches (less than 10% of total)

were not procesed for actual weight and are referred to as
"trace shrimp", and are considered zero for calculations.

·Only 1 tow made in Sadie Cove.

9
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Table- 4.. Cat.ch composi1:ion (percent) of Pandalid shrimp species in
the Sou"thern Distzoie't (Kachemak BaT) tzoawl abundance index
surve3"S b3" sampl1na· period and year. "Other" shr'1mp
(Cr§pgon sp. and Eua.li:s sp.) are addit.ional t.o t.hose- years
where figuZes do not add up to 100 percent..

ABUNDANCE INDEX
YiAR MQNTH PINK BUMPY COON SIDE (Million lb=, )

SPRING
1971 May 83.8 9.9 1.9 4.4 3.7
1972 Ma7 62.0 33.2 1.3 3.5 7.7
1973 &3" 67.5 27.3 1.8 3.4 16.9
1914 Jun 81.6 7.9 2.2 8.3 13.6
1915 &3" 14.8 16.6 2.1 5.9 16.2
1976 May 82.6 5.3 3.6 8.5 1.7
1911 Jun 83.4 3.3 6.1 1.2 5.8
1978 &3" 61.9 24.8 1.3 6.1 11. 5
1919 May 78.3 14.3 2.3 5.1 10.6
1980 &3" 63.4 23.8 1.9 11.1 7.3
1981 May 72.7 13.8 4.2 9.3 6.9
1982 May 73.2 12.8 3.4 10.8 4.4
1983 May 11.3 1.4 1.4 25.9 2.9
1984 &3" 85.4 1.8 0.9 11.8 4.1
1985 May . 89.0 1.8 1.0 8. -1' 3.2
1986 May 10.6 1.4 1.3 20 .1 2.8
1987 M2U" 78.3· 10 .1 2.1 9.6 3.0
1988 May 67.5 17.9 2.2 10.5 4.1
1989 May 94.3 1.4 1.4 2.0 1.5

!All
1918 Oct.-Dec 69.0 20.8 3.0 7.2 10.3
1977 Nov 58.1 29.2 2.0 10.1 10.5
1918 Oct. 47.4 45.9 1.7 5.0 16.5
1979 Oc1: 45.2 50.4 0.1 3.7 16.1
1980 Oc1: 57.8 34.5 1.5 6.2 24.1
1981 Oc1: 57.8 30.4 1.6 10.2 7.9
1982 Oc1: 71.2 16.0 2.5 10.3 7.4
1983 Oct 72.1 15.4 2.6 9.8 6.9
1984 Oct. 68.4 19.8 2.9 8.9 1.6
1985 Oct 71.7 1.1 2.9 19.2 4.1
1986 Sep 75.5 2.3 3.9 12.1 2.6
1987 Sep/Oc't 63.6 8.5 3.0 19.4 3.8
1988 Nov 18.1 10.3 3.2 4.9 2.5
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Table 6. IJiatoricalaverage numb~rs of pink shrimp (P~ndalu$ borsalis) per pound by Area troM
samples taken during ADi&G trawl index surveys i.n the Southern Distriot (Kaohemak Bay) of
the Cook Inlet Management Area (H).

213.4 220.0 159.6 180.4
203.1 106.1 131.3 161. 9
167.2 182.5 152.0 158.5
126.8 129.5 126.0 126.8
143,5 150.0 135.9 138.1 I ,j.

157.8 165.9 101,6 126.7
142.7 143.6 109.0 120.6
163.6 158.6 123.7 130.2
203.3 186.1 126.6 141.1
190.1 181.7. 112.0 127.5
190.9 '192.2 111.1 134.9
117.2 178.7 112,8 129.2
176.2 164.0 102.6 128.3
194.4 17",0 108.7 161.0 \,

224.2 206.7 98.6 142.6
244.3 220.9 199.0 218.2
229.4 . 200.6 NO SAMPLES 200.6
271.4 212.6 108.5 204.7
241.3 209.8 96.0 '176.6
197.7 184,4 86.0 176.3

230.3
186.3
230.4
133.8
154.6
169.6
144.7
156.0
170.7
173.6
193.1
180.8
161. 3
169.3
117.5
193.8
155.6
134.8
107.6
121. 3

East Of HQm~r Bpit West at Combined Av~.
Open Conunerclal Area Closed Commeroial Area Combined AVII. HODler Spit All Areas

.Yhbr PinUmmtLllle Pink COWltllb, Pl.nls COlm1;1)b, Pinkallh, PlnKS/lh,·

fi lll:1.nEoLSul:Yf.<Y
19'11
19'12
1973
1974
19'/5

::: 1976
1fJ'17
19'/8
19'/9
\980
UHIl
I fH12
l!)J)~j[Hay /Jun]
1983[Jul]
10U4
1005
1906
l08',
190e
1909

~
(j

m

a
t"
l>J
N
~

~
lIoi

-Continued-



Tabla 6, pags 2 of 2.

".•...
..

laat ot DOmAr Spit W(alli ot COlQbined Ava.
Open Commerqlal Ar~a Closed Co.merolal ArQa Comtlin(ad A.VjJ. Ho_er Pplt All .¥,eas

.'iR.dr PI 011 COllot/lb.. fank Gaunt/lb. ran", COIIDtllb. fjnk~/l~, ftnkaLlb.·

.ECllLfhu:~¥
1916 NO SAMPLES 1.... 1 1.... 1 ua.6 123.0
19'/7 NO SAMPLES 164.0 104.0 144.1 162.1
1&76 140.1 169.6 1~6.0 i33 •• 140.3
19'/9 149.8 NO BAMPf~iS 149.8 136.0 138 .•

..- 1980 160.6 183.0 173.3 l~Ui•• 144.~
N uun 112.9 182.0 164.2 127.2 139.6

1982 202.0 . 181. 8 191.1 106.8 1"0.6
1963(Oct] 198.9 232.1 211.8 146.2 200.9
100:) [J)co] 118.3 218 .• 170.2 NO BAliPLKS 110.2
1fJ64 183.8 206.8 196.3 142.8 168.9
.1066 190.0 246.1 234.1 247.6 239.1
19U6 216.3 230.7 223.2 131. • 207.1
190'/ 116.0 16•• 0 162.0 NO SAHPtK~ 162.0 ,
1068 109,6 146.6 138.8 83.1 138.6

·Doe5 not include any aamples troll the Tutka Bay/Sad!e Cove aroa.
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Table 6. Catches by sta'tion in pounds per one nautical mile tow in the Southern
D1st.rict (Kachemak Bay) during the S'Pring trawl shrimp index. stUVey, May
10-12 and May 15-19. 1989 (Sl-foot hish opening NMFS net).

SHRIMP
TOW DEPTH STATION Pink Bumpy Coon Side Other·
NQ,O (fm) NO.

To"tal
t.b~ .

FISS

West of' SOMr 5pit

T
o

T

- T"
1
o

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

98.1
100.0
100.0
100.0
99.1

100.0
99.5

100.0
95.2
99.S
94.9

100.0
99.1

100.0

222
340
340
312
912
170
286
2SS
222
124

24.
196

2,884
734
332
746

1,060
324

.. S80
421

1,200
221

2,736

1.9

4.8
0.7
5.1 .

0.3

0.3
3.0
0.5

o

a
o

-0
o
a
o
a
a
o
2
o
a
T
2

10
4.
o

16
5

23
o
1
o

T A KEN
T A KEN"

To 1

a 1
o 2
a 1

o 2
a 3
o 1

a a

WEI GaT S
WEIGHTS

a

a
a
a
o

-a
a

a

1

1

N 0
NO

T
1
7
3

14
2

22
.---

a05
a07
aoa
I09
J07
K09
L09
LIO
IUl
IUS
J15
Il4
a14
L17
L16
LIS
L13
Kl4
US
J13
J11
Il2
B12
B11
BI0

36-40
48-46
46-44

56
35-34
43-45
45-44
44-43
41-43
88-92
26-30
43-50
44-49
63-65
58-63

4a
52-48
55-59
S8-81
63-56

45
SO-61
53-40
43-56
5S-46

1
2
3
4
5
S
7
S
s-

30
31

--32
.,- 33
- 34

35
36
37

- 38
39
40
41-

0;42-
43

-'44
'45·

SUbArea

Total
Percen"t
Mean per 'tow

51
81.0

2.2

a
o
o

o
o
o

11
1'7.5

0.5

1
1.6

T

63 0.4 15,438 99.6

2.7 0.4 611.2 99.6

"'Includes other shrimp such as Qr3ngon sp. and Eua1'= S!l.
·One-half mile tow doubled to represent standard one mile tow.
• MOther shrimpR in "this tow include only one P. pI.tycaro~ individual and
one P. d.na. individual.
"The cat.ch in this tow, mostly bryozoans and king crab, was released to
reduce injury to the king crab. This tow ~as not used in any
calculations.
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Ta.ble S. liI.... 2 o~ 3.

Sa'Blm' 11'1$a;
'rOW DJ:!TH S'tA'r~ON i'Uk E!wIrpy Ceou. Side Other- 'roul X 't'o1:u ~
NQ, 'm'

NQ, t.b!1. t.b;S

h;,1; gt lime: $ pH; ''l',,"lld1,1;:ion,l)

10 25-27 R24. 225 2 2 'r 2 231 54.1 191 45.3
12- 24-28 525 4.35 5 12 1 5 458 70.1 190 29.3
13 25-29 T2S 1,234 23 6 23 a 1,294 81.5 294 18.S
20 30-34 R25 414 a 11 15 40- 512 64.8 218 35.2
21 30-31 Q24 115 2 a 1 1 lS7 55.8 149 44.2
23 27-32 024 N 0 WEIGHTS TA!tZN e

24. 40-41 022 55 T T 5 2 82 24.8 190 15.4
26 50-45 N22 6 't" 0 2 T a 3.2 236 96.8
29 45 N21 12 'r 0 'r 2 14. 5.6 234 94.4

Supu'o,

'roul 2.616 40 39 41 24 2,766 61.1 1,762 38.9
Percen1: 94.6 1.4 1.4 1.1 0.9
Mean liI.-r 'tow 321.0 5.0 4.9 5..9 3.0 345.S 61.1 220.3 38.9

S:asb"""lc Bu

'ro1:al 2.867 40 39 58 25 2,829 14".1 11,200 85.9
Percent 94.3 1." 1.4 2.0 0.9
!!ean ljIeJ:' 1:ow 86.0 1.3 1.3 1.9 0.8 91.3 14.1 554.8 85.9

rutia SU/S,diO Cgv,·
27 41-48 C/D20 558 13 26 a 6 803 40.2 891 59.S
28 44-31 Ela 410 4 5 '1' 1. 420 21.1 1,5S6 78.9

'1"0't41 968 11 31 0 7 1,023 29.3 2,463 10.7
?erCJtn1: 94.S 1.1 3.0 0 0.1
Mean liIer 1:ow 484.0 8.5 15.5 0 3.5 511.5 29.3 1.231 70.7

·Incl~des other ~1mP such as CraugQp s~. and iuali5 sp.
• The f1rs't 'tow a1: 'this s1:at1ol1 was unsuccessful and. was repea'tced.
• Unsuccessful tow. 1101: repea'ted. 'because t.his station has lUs1:orically 'been
~f1cult "to complete. Not used. in c:alcula.'tions.
• 'l'u'tka/Sad1e are 1101: included in t.ne I.achemU aay index. but serve as an
ind.1Qat10n of loc~zed proQuet1v1~Y.
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Table S, :staae 3 ot 3.

SHRIMP FISH
TOW DE?rB. STATION Pink Eumpy Coon Side ather- To'ta.l X To'tal X

NO· ftrn) NO. t.b;s , t.b;s .

!a,t gt Spit CNon-trAditionAl)

14 24-26 027 1,521 169 0 24 14 1.728 83.0 354 17.0
15 29-30 020 4 1 16 0 12- 33 1.8 1.761 98.2
16 24-31 P21 3 'r 4. T 3 10 2.9 342 97.1
11 31-29 P22 10 T 4 T 9 23 3.0 733 97.0
18 32-33 P23 45 T 2 8 la- 73 14.7 423 85.3
19 31 H2O 10 0 T T 3- 13 5.5 223 94.5
22 42-37 023 lS T 2 14 O· 32 11.8 240 88,2
25 34-36 021 4 0 T T 1- S 1.4 363 98,6

Suh,:ea

Total 1.S13 110 28 46 SO 1,911 30.2 4.439 69.6
Percent 84,1 8.9 1.5 2.4 3.1
Mellan per tow 201. S· 21.3 3.5 5.8 1.5 239.6 30.2 554.9 69.8

- - lnclades other ·shrimp such as Crgnggn sp. and Euali!l sp.
a Includ.es approximately one pound of P. platyc:ero$ •
- Inclades a trace of P. pl~tYC:."Q$.
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Table 1. Percen"t composition of fish durin. trawl shrimp
index surveys in the Southern District (Kachemak
Bay) based on ca1:ches of fish and shrimp per one
nau1:ical lIdle tow, by sampling period and year.

EAST OF SPIT WEST OF SPIT
(24~-13, 14, 15) (241-11 and 241-12)

YEAR MAY OCT MAY OCT

1972 36.2 5.5
1973 22.2 1.9
1974 6.9 3.9
1915 10.6' 9.0
1916 9.0 11. 9 16.1 13.8
1977' 8.S 20.3 30.4 18.7
1978 29.4 14.8 19.8 18.1
1979 18.8 16.1 12.8 11.5
1980 10.1 17.7 13.1 16.1
1981 5.1 38.2 35.2 40.8
1982 19.1 35.4 32.1 84.5
1983 30.4 42.0 59.5 81.9
1984 18.0 .. 35.3 15. O· 57.0
1985 7.4 22.0 99.3 92.9
1988 10.8 18.1 99.3 94.3
1981 .23.2 42.1 90.4 99.8
1988 40.4 60.6- 94.4 99.~

1989 38.9 99·.6

-noes not include large cod and halibut.
·Survey actually occurred Nov. 13-19 aboard R/V

RESOLUTION.

16
ACE 6232148



....

Figure l. lacbellok. Bay sllrtmp trawl survey catctlell in pound. of cOlll1lerclal randalid .lId.p pel'
one nautical atle tow (61 1 IIlah openina NHPS net. I/V rANDALUS) during Hay 10-12 aRd
Hay 15-19. 1989,
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Table 8. Breakdown of fish catches by species in the Southern
District (Kachemak Bay) trawl shrimp index of abundance
survey, May 10-12 and May 15-19, 1989.

EAST OF SPIT (5 Tows) WEST QF SPIT (23 Tows)
Fish Occurrence Total % of Occurrence Total % of

Species # of Tows Lbs, Total # of Tows Lbs, Total

Halibut 3 117 4.2 11 262 1.7
Pacific cod 3 125 4.5 12 598 3,9
Pollock 5 169 6.1 17 7,706 50.0
Flathead sole 5 384 13.9 20 3,154 20,5
Arrowtooth

flounder 3 14 0.5 19 462 3.0
Rex sole 0 0 0 11 153 La
Dover sole 1 T T 8 85 0,5
Rock sole a 0 0 9 372 2,4
Butter sole 0 0 a 4 61 0.4
Yellowfin sole 2 15 0.5 5 88 0.6
English sole a 0 0 1 48 0.3
Blackcod 0 0 a 5 46 0.3
Tomcod 2 46 1.7 8 160 1.0
Smelt 4 11 0.4 8 11 0.1
Sculpins/
Irish Lords 5 231 8.4 13 344 2.2

Poachers a a a 2 1 T
Tanner crab 3 608 22.0 4 272 1.8
Dungeness crab 1 104 3.8 a a a
Starry flounder 1 21 0.7 1 619 4.4
Pricklebacks 2 1 T 3 13 0.1
Skates 0 a a 4 153 1.0
Herring a a 0 3 5 T
Searchers a 0 0 2 3 T
Rockfish 0 a 0 8 224 1.4
Alaska plaice 1 44 1.6 a a a
Eelpouts 2 5 0.2 9 24 0.2
Capelin 1 1 T 4 1 T
Hind's scallop a a a 4 5 T
Kelp/rocks/
shells/debris 3 870 31.5 15 486 3.2

TOTALS 5 2,764 100.0 23 15,411 100.0
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Ap';lc:nc.:.;c 'facJ.e l. Formul.as aIla. explanat:~ons tc~ caJ.C:lJ.a:~1.ons or
3.::t:.::.c.ance eS"e:uu:ce ane. range tor ~ana.ali.d. 5hJ::.m~ in 't:~l! :=ou~~er:l

~~~~r~~~ ot ~e ~QO~ Inlet: ~anagement: Ar~a (a).
~

1:
~ean 5hrimp ca"tct1 = i =t ;S:T = x

N

Area - to"tal area (Nm~) consi.<1er~ =A

'!'ot:a.i. Ilumoer or "tows =N

~a=pie var~ance lSVJ = 1
N-l

-:,
(x; - xJ

~nere x,. x: •......• ~M ar~ t:~e s~anc.ar~~zea

(111m) cat:cnes or shr~ t:om ea~ ~o~.

Stanaard. aeVi.a:t1ou (l::iD) =VSV

::itanaara er:or or "t:te mean t:il:!:) =·SD /~

'?opuJ.a-C10n eS1:ua"te (p ) = (.§.9..1§. x A J x.
32

Stana.ard d.eviat:~on of the ~o~ulat:1.o: es~ima't:~ tSp) =
(oU'fo x A) ~

32

Percent: er:oor = 1.3
.x

x lOU

Notes: c,U10 is ~e numcer ot teet: in a Ilau-c~cal ~le: 3~

is 't::l.e et:ec1:1.ve wi.d"t.:1 ot 'the net:; ~~ i.s t:l.e area ot 1:ne
s-cra-eum. tA) in square nau"ti.caJ.· m.les; and oX is the mean
C&-CQ. .

Percent: er:or: 1.3 is t:te va~ue ::oom t~e ~or.:al

ai.s-cri.bu"t~on s't:&1:i.s't:1.ca~ table ~~ an approx~at:e ~O~

contid.~nce in"terval.

Source: Wa"tson, ~e51ie. 1981. Shr~p trawl s~rey manual.
May l, L981. ADF&G, Kodialt. Al{. 44~p.
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